Free energy scale is essential for understanding membrane protein folding and for predicting membrane protein structures. Hydrophobicity scales for membrane proteins have been measured experimentally in lipid bilayer and biological membrane. However, they were based on measurement of model peptides. Recently, a new biological scale of water-to-bilayer transfer free energy of 20 amino acids was obtained by measurement in the context of a native b-barrel transmembrane protein OmpLA [Moon and Fleming, 2011]. Here we report results on computational transfer free energy. It is based on an energy function composed of three terms, single-body burial, inter-strand interaction and sequential nearest neighbor contact interaction. Using a mechanics and statistical model, we have computed the full partition function of OmpLA and the transfer free energy of residues. The computed result of free energy scale of 19 amino acid residues correlates well with experimental data (r2 >0.80). In addition, our results indicate that free energy changes are context dependant. Our computational results also show that the occurrence of Arg is depth dependant and is not be overly costly. C in the absence of ligands, and around 70 C in the presence of Mg2þ/ATP. Both processes were well described by a two state model, however a GndHCl unfolding intermediate was detected by ANS fluorescence. We prepare two different singlecystein mutants in the nucleotide-binding (A520C) and phosphorylation (A660C) subdomains. These mutants were labelled with DTNB to obtain the adduct S-TNB, and the distance TNB-Trp upon GndHCl unfolding was evaluated by FRET. Preliminary results show no major differences in the unfolding of these subdomains. In summary, the obtained results showed that CopACD conserves the thermophilicity and thermostability of CopA, but unfolds in a more complex way. Then the apparent two-state behaviour of this multidomain protein would probably be the result of a combination of multiple undetected folding intermediates. Rice University, Houston, TX, USA. Membrane proteins exist in every living organism and many of them have direct medical relevance, as do those related to immune system recognition, cystic fibrosis, or resistance to chemoterapy. Due to the difficulty of manipulating membrane proteins in the lab, only a few crystal structures are known, and the basic principles of membrane protein folding are still unknown. In the late 1980's Wolynes and Bryngelson developed a quantitative energy landscape theory to address the statistical physics of the protein folding problem. in this approach, we tried to extend the energy landscape theory to study the folding process of membrane proteins. We started by developing a simple model accounting for the preferential burial of hydrophobic residues into a membrane bilayer. We incorporated this model into a purely structure based method like that used for globular proteins (Go-like). A toy system composed of two hydrophobic helices connected by a small loop was used in coarse-grained simulations. The topological and energetic frustration implications, as well as the kinetic or thermodynamic factors guiding the process are discussed. were tested for their ability to discriminate the native from non-native conformations of membrane proteins. The first two are based on the extended-atom CHARMM19 force field and the last two on the all-atom CHARMM22 force field with CMAP backbone torsion correction. 450 decoys generated by the Rosetta-Membrane program for five transmembrane proteins of different size were considered: V-ATPase, transmembrane domain of fumarate reductase, lactose permease N-terminal domain, bacteriorhodopsin, and rhodopsin. In terms of CPU time, IMM1 and GBIM are the fastest; GBSW is about three times slower and HDGB about eight times slower. Two performance criteria were used: the energy ranking of the native state and the correlation coefficient between RMSD and decoy energy. The GBIM energy function was the least successful, usually placing the native conformation among the highest energy decoys and giving very low correlation coefficients. The performance of the other three models was comparable, each of them doing best for specific systems. All models failed to predict the lactose permease native conformation, with GBSW performing best. The results are analyzed to identify the features of the four models that are responsible for their successes and failures. The most abundant cellular protein, Hsp90, partakes in many biological pathways, not only in times of induced stress, but also under normal physiological conditions. Its role in controlling proteostasis, by assisting in protein folding and reducing aggregation, together with its direct involvement in cancer cell survival and neurological disorders, makes this protein an attractive drug target. In solution, Hsp90 is a homodimer, with each subunit composed of three dynamically independent domains, contributing to the great structural flexibility and the ability to accommodate a large number of clients. Our molecular dynamic simulations of the E. coli homologue gave us a unique insight into observing the conformational transitions at atomic resolution. We observed dramatic structural rearrangements, independent of the initial state or the presence of nucleotides. The apo state was free to shift between the compact and fully stretched states, separated by a free energy barrier that was very close to the crystal open conformation. ATP binding stabilized the extended closed state, similar to the closed crystal state of HtpG. In the ADP-bound state the dynamics was limited to local motions in the N-terminal region, although the outward twisting of middle domains indicated the transitioning into an open state. Release of the nucleotides led to the formation of a compact conformation, guided by interactions between Asp287 and Asp292 from the middle domain and Lys103 from the N-terminal domain. The electrostatic interactions between opposite subunits appear to be key in directing the conformational change and making Hsp90 amenable to evolutionary fine-tuning that may regulate the populations of different conformations between homologues.
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